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Description

[0001] The present invention relates to a method for
producing 3,3-dichloro-1,1,1-trifluoroacetone which is
useful as an intermediate of medicines and agricultural
chemicals and as a reagent for introducing fluorine-con-
taining groups.
[0002] English translation (pp. 241-245) of Doklady
Akademii Nauk SSSR, Vol. 307, No. 6, pp. 1385-1390,
August, 1989 discloses that 3,3-dichloro-1,1,1-trifluoro-
acetone is synthesized from 3,3,3-trichloro-1,1,1-trif-
luoropropane-2-one in an anhydrous solvent, through
an Al-enolate intermediate, using a mercury compound
catalyst. In this synthesis, it is necessary to strictly main-
tain the reaction system under an anhydrous condition
and use a mercury compound catalyst which is hazard-
ous. Thus, this synthesis is not suited to an industrial
scale production of 3,3-dichloro-1,1,1-trifluoroacetone.
In view of this, there is a demand for a method for pro-
ducing 3,3-dichloro-1,1,1-trifluoroacetone, which is suit-
ed to an industrial scale production therefor.
[0003] Japanese Patent Unexamined Publication JP-
A-9-227440 discloses another method for producing
3,3-dichloro-1,1,1-trifluoroacetone by chlorinating a tri-
fluoroacetoacetate represented by the formula
CF8COCH2CO2R, where R is a lower alkyl group, and
then decarboxylating the chlorinated trifluoroacetoace-
tate.

SUMMARY OF THE INVENTION

[0004] It is an object of the present invention to pro-
vide a method for producing 3,3-dichloro-1,1,1-trifluor-
oacetone, which is suited to an industrial scale produc-
tion therefor.
[0005] It is another object of the present invention to
provide a method for producing 3,3-dichloro-1,1,1-trif-
luoroacetone with a high yield.
[0006] According to a first aspect of the present inven-
tion, there is provided a method for producing
3,3-dichloro-1,1,1-trifluoroacetone. This method com-
prises a step of fluorinating pentachloroacetone by hy-
drogen fluoride in the presence of a fluorination catalyst.
The method may be a first method comprising a step of
fluorinating pentachloroacetone by hydrogen fluoride in
a liquid phase in the presence of an antimony compound
as the fluorination catalyst. The inventors unexpectedly
found that 3,3-dichloro-1,1,1-trifluoroacetone can be
obtained with a high yield by using an antimony com-
pound in the fluorination of pentachloroacetone in a liq-
uid phase. Alternatively, the method may be a second
method comprising a step of fluorinating pentachloroac-
etone by hydrogen fluoride in a gas phase in the pres-
ence of a fluorination catalyst. The inventors unexpect-
edly found that 3,3-dichloro-1,1,1-trifluoroacetone can
continuously easily be obtained by using a fluorination
catalyst (e.g., fluorinated alumina) in the fluorination of
pentachloroacetone in a gas phase. As will be clarified

hereinafter, the reaction products of the first or second
method may be purified by the following third method.
[0007] According to a second aspect of the present
invention, there is provided a third method for producing
3,3-dichloro-1,1,1-trifluoroacetone. The third method
comprises a step of purifying a crude 3,3-dichloro-
1,1,1-trifluoroacetone by a distillation in the presence of
water, thereby to produce 3,3-dichloro-1,1,1-trifluoroac-
etone which is substantially free of organic matters other
than 3,3-dichloro-1,1,1-trifluoroacetone. As mentioned
above, the crude 3,3-dichloro-1,1,1-trifluoroacetone
used in the third method may be the reaction products
of the first or second method. In fact, depending on the
reaction conditions, the reaction products of the second
method may contain fluorochlorinated acetones (e.g.,
3-chloro-1,1,1-trifluoroacetone, 3,3,3-trichloro-1,1,1-tri-
fluoroacetone, and 1,3,3-trichloro-1,1-difluoroacetone)
besides 3,3-dichloro-1,1,1-trifluoroacetone (boiling
point: 75°C). In particular, 3-chloro-1,1,1-trifluoroace-
tone (boiling point: 70°C) and 3,3,3-trichloro-1,1,1-trif-
luoroacetone (boiling point: 85°C) are each near to
3,3-dichloro-1,1,1-trifluoroacetone in boiling point, and
thus it is very difficult to separate 3,3-dichloro-1,1,1-tri-
fluoroacetone from these compounds by an ordinary
distillation. In view of this, the inventors have eagerly
examined the purification of 3,3-dichloro-1,1,1-trifluoro-
acetone, and unexpectedly found that 3,3-dichloro-
1,1,1-trifluoroacetone can easily be purified by distilling
the crude 3,3-dichloro-1,1,1-trifluoroacetone in the
presence of water. With this, 3,3-dichloro-1,1,1-trifluor-
oacetone is efficiently separated from chlorofluorinated
acetone by-products, such as 3-chloro-1,1,1-trifluoroac-
etone and 3,3,3-trichloro-1,1,1-trifluoroacetone.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0008] Pentachloroacetone, which is used in the
above-mentioned first or second method of the present
invention, can be synthesized by a conventional meth-
od. For example, it can be synthesized by chlorinating
acetone by chlorine in the presence of a catalyst (e.g.,
light, metal chlorides, acids and metal salts of organic
acids). Furthermore, it can be synthesized by oxidizing
a chlorinated alcohol.
[0009] It is known to use an antimony catalyst for fluor-
inating halogenated hydrocarbons in a liquid phase by
hydrogen fluoride. It is generally assumed that this an-
timony catalyst under its activated condition during the
fluorination takes a form of a halogenated antimony
compound represented by a formula of SbFaXb where
X is a halogen, "a" and "b" are numbers each ranging
from 0 to 5, and the total of "a" and "b" equals to 5. Thus,
it is assumed that an antimony compound used as the
fluorination catalyst in the first method also takes a form
of such halogenated antimony compound, regardless of
the form of the original antimony compound, when the
antimony compound is under its activated condition dur-
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ing the fluorination. A halogenated antimony(III) com-
pound, which is in a non-activated condition, is easily
oxidized to another halogenated antimony(V) com-
pound, which is in an activated condition, by chlorine,
bromine or fluorine. Therefore, an antimony compound
that is introduced as a catalyst into the reaction system
of the first method is not limited to an antimony(V) com-
pound. Examples of an antimony compound used in the
first method are antimony pentachloride, antimony
pentabromide, antimony pentaiodide, antimony pen-
tafluoride, antimony trichloride, antimony tribromide, an-
timony triiodide, and antimony trifluoride. Of these, an-
timony pentachloride and antimony trichloride are par-
ticularly preferable examples.
[0010] In the first method, the fluorination catalyst is
in an amount of preferably from 0.1 to 50 moles, more
preferably from 1 to 20 moles, still more preferably from
5 to 10 moles, per 100 moles of pentachloroacetone. If
it is less than 0.1 moles, both of conversion of pentachlo-
roacetone and yield of 3,3-dichloro-1,1,1-trifluoroace-
tone may become too low. If it is greater than 50 moles,
tarry substances made up of high-boiling-point com-
pounds and/or excessively fluorinated reaction products
may be produced too much.
[0011] In the first method, the reaction temperature is
preferably from 30 to 200°C, more preferably from 50 to
150°C, still more preferably from 80 to 120°C. If it is low-
er than 30°C, both of conversion of pentachloroacetone
and yield of 3,3-dichloro-1,1,1-trifluoroacetone may be-
come too low. If it is higher than 200°C, tarry substances
and/or excessively fluorinated reaction products may be
produced too much.
[0012] In the first method, the molar ratio of hydrogen
fluoride to pentachloroacetone is preferably from 2:1 to
50:1, more preferably from 3:1 to 20:1, still more pref-
erably from 5:1 to 10:1. If it is less than 2:1, conversion
of pentachloroacetone may not become sufficiently
high. If it is greater than 50:1, conversion of pentachlo-
roacetone may not improve further, as compared with a
case in which it is within this range of from 2:1 to 50:1.
Furthermore, this may not economically be advanta-
geous from the viewpoint of the recovery of the unreact-
ed hydrogen fluoride.
[0013] In the first method, pressure needed to con-
duct the fluorination varies depending on the reaction
temperature, and this pressure is not particularly limited
as long as the reaction mixture in the reactor is main-
tained in the form of liquid. The pressure is preferably
from 1.0 to 100 kg/cm2, more preferably from 5 to 30 kg/
cm2.
[0014] In the first method, a solvent may be added to
the reaction system in order to adjust the reaction rate
and to suppress deterioration of the fluorination catalyst.
Preferable examples of this solvent are 1,3-bistrifluor-
omethylbenzene and 2,4-dichloro-1-trifluoromethylben-
zene, which are hardly further fluorinated or chlorinated.
[0015] When the fluorination catalyst of the first meth-
od has deteriorated or has been an antimony compound

that has an antimony's oxidation number other than +5,
this fluorination catalyst can easily be activated to an
activated condition where its antimony has an oxidation
number of +5. This activation may be conducted by in-
troducing chlorine at a temperature of from 10 to 150
°C, in the presence of pentachloroacetone, 3,3-dichlo-
ro-1,1,1-trifluoroacetone or the above-mentioned sol-
vent. Alternatively, the activation may be conducted by
introducing chlorine continuously or intermittently into
the reaction system of the fluorination of pentachloroac-
etone. Upon or after the introduction, stirring is conduct-
ed, if necessary. For the activation, chlorine is used in
an amount of from 1 to 100 moles per mol of the catalyst.
If the temperature is lower than 10°C, it takes too long
time to achieve the activation. If it is higher than 150°C,
the coexisting pentachloroacetone, 3,3-dichloro-
1,1,1-trifluoroacetone and/or the above-mentioned sol-
vent may be chlorinated.
[0016] In the first method, the fluorination may be con-
ducted by a continuous operation, a batch operation, or
a half-batch operation in which only the reaction product
(hydrogen chloride) is continuously removed from a re-
actor. Depending on the manner of the operation, it is
optional to modify the reaction condition(s).
[0017] A reactor used in the first method is preferably
made of a material such as Hastelloy, stainless steel,
Monel metal or nickel, or a material lined with one of
these metals, tetrafluoroethylene resin, chlorotrifluor-
oethylene resin, vinylidene fluoride resin or PFA resin.
[0018] In each of the first and second methods, the
obtained 3,3-dichloro-1,1,1-trifluoroacetone may be pu-
rified by a conventional method for purifying reaction
products obtained by the fluorination. In this purification,
for example, 3,3-dichloro-1,1,1-trifluoroacetone, togeth-
er with hydrogen chloride and the unreacted hydrogen
fluoride, is discharged in the form of liquid or gas, from
a reactor. Then, hydrogen chloride and an excessive
amount of hydrogen fluoride are removed from the dis-
charge by distillation, the liquid phase separation or the
like. Then, an acid component is removed therefrom us-
ing a basic solution or the like. After that, the aimed
3,3-dichloro-1,1,1-trifluoroacetone having a high purity
is obtained by rectification. Alternatively, the reaction
products of the first or second method may be purified
by the third method of the present invention, as men-
tioned hereinabove.
[0019] In the second method, the fluorination catalyst
may be a fluorinated alumina prepared by fluorinating
an alumina. This fluorinated alumina according to the
invention is defined as an alumina that has been fluori-
nated with varying degrees, and thus it may be an alu-
minum fluoride, an aluminum oxyfluoride, or a hydroxyl-
containing aluminum oxyfluoride. An alumina used for
preparing the fluorinated alumina is not particularly lim-
ited and may be one obtained by molding and drying an
aluminum hydroxide precipitate formed from an alumi-
num salt aqueous solution by using ammonia or the like.
A commercial γ-alumina, which is used as a catalyst car-
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rier or a drying agent, is preferably used in the second
method. It is preferable that the fluorinated alumina is
prepared by partially or completely fluorinating an alu-
mina with a fluorine-containing substance. Examples of
this fluorine-containing substance are inorganic fluori-
nation agents, such as hydrogen fluoride, ammonium
fluoride, fluorine, chlorine monofluoride, chlorine trifluo-
ride, sulfur hexafluoride and nitrogen trifluoride, and or-
ganic fluorination agents, such as chlorodifluorometh-
ane, difluoromethane, trifluoromethane, carbon tetraflu-
oride, hexafluoroethane, 1,1,1,2-tetrafluoroethane and
pentafluoroethane.
[0020] In the second method, the method of fluorinat-
ing an alumina with a fluorine-containing substance for
producing the fluorinated alumina is not particularly lim-
ited. For example, an alumina may be immersed in a
hydrogen fluoride solution (e.g., hydrogen fluoride
aqueous solution), followed by drying of the immersed
alumina. As another example, a hydrogen fluoride solu-
tion may be sprayed onto an alumina, followed by dry-
ing. As a further example, an alumina introduced into a
container is heated, and then the above-mentioned flu-
orine-containing substance is allowed to flow through
this container. In the final step of the production of the
fluorinated alumina, it is preferable to bring hydrogen
fluoride into contact with an alumina at a temperature
(preferably from 200 to 500°C, more preferably from 250
to 450°C) that is not lower than the temperature of the
fluorination of pentachloroacetone.
[0021] In the second method, the fluorination catalyst
may be at least one compound of at least one metal se-
lected from the group consisting of aluminum, chromi-
um, manganese, nickel, cobalt, and iron. When a com-
bination of at least two compounds of at least two metals
is used for preparing the fluorination catalyst, it is pref-
erable that one metal of the at least two metals is alu-
minum, chromium, or iron. Examples of the at least one
compound of the fluorination catalyst are oxide, fluoride,
chloride, fluorochloride, oxyfluoride, oxychloride, and
oxyfluorochloride. The at least one compound may be
carried on a carrier such as an aluminum compound or
activated carbon. Examples of this aluminum compound
are aluminum oxide, fluoride, chloride, fluorochloride,
oxyfluoride, oxychloride, and oxyfluorochloride.
[0022] In the second method, the manner of preparing
the fluorination catalyst, which is the above-mentioned
at least one compound of the at least one metal, is not
particularly limited. When the at least one compound is
not carried on a carrier, the at least one compound may
be prepared, as follows. At first, a metal hydroxide is
precipitated from a solution of a compound of the at least
one metal, using a basic substance. After that, this metal
hydroxide is turned into a metal oxide, and then this met-
al oxide is partially or completely modified by halogen,
using hydrogen fluoride, hydrogen chloride, chlorofluor-
ohydrocarbon, and the like. In contrast, when the at least
one compound is carried on a carrier, the carrier may
be immersed into a solution of the at least one com-

pound, or alternatively this solution may be sprayed on
the carrier. After that, the carrier is dried and then par-
tially or completely fluorinated by the above-mentioned
fluorine-containing substance. The carrier may be, for
example, an aluminum oxide such as γ-alumina or an
alumina that has previously been modified by hydrogen
fluoride, hydrogen chloride, chlorofluorohydrocarbon or
the like.
[0023] In the second method, the amount of the at
least one metal of the fluorination catalyst is preferably
from 0.1 to 100 parts by weight, more preferably from 1
to 50 parts by weight, per 100 parts by weight of the
carrier. It is optional to add an additive that is at least
one element of alkali-earth metals such as Mg and Ca
and lanthanide series elements such as La and Ce, to
the fluorination catalyst. This additive prevents recrys-
tallization of an oxyhalide used as the at least one metal
or as the carrier, thereby maintaining activity of the fluor-
ination catalyst. The weight ratio of the at least one metal
to the additive is preferably from 50:50 to 99.9:0.1 and
more preferably from 70:30 to 99:1.
[0024] In the second method, the at least one metal
compound used for preparing the fluorination catalyst
may be at least one of nitrate, chloride, oxide and the
like of the at least one metal, which is soluble in a solvent
such as water, ethanol, or acetone. Examples of the at
least one metal compound are chromium nitrate, chro-
mium trichloride, chromium trioxide, potassium dichro-
mate, manganese nitrate, manganese chloride, manga-
nese dioxide, nickel nitrate, nickel chloride, cobalt ni-
trate, cobalt chloride, iron nitrate, and iron chloride.
These compounds may be in the form of hydrate, and
metals of these compound are not particularly limited in
valence.
[0025] In the second method, compositional change
of the fluorination catalyst during the fluorination of pen-
tachloroacetone can effectively be prevented by treat-
ing, prior to the fluorination, the fluorination catalyst with
a fluorination agent such as hydrogen fluoride, fluoro-
hydrocarbon or fluorochlorohydrocarbon, at a tempera-
ture not lower than the reaction temperature of the fluor-
ination. The fluorination catalyst can effectively be pro-
longed in lifetime, and furthermore conversion and yield
of the fluorination can effectively be improved, by sup-
plying the reactor with oxygen, chlorine, fluorohydrocar-
bon or fluorochlorohydrocarbon, during the fluorination.
[0026] In the second method, once the fluorination
catalyst is inactivated by the fluorination, the fluorination
catalyst can easily be reactivated. In other words, the
inactivated catalyst can be reactivated by contact with
an oxidative substance (e.g., oxygen, air, ozone, and
chlorine) at a temperature of from 200 to 550°C, prefer-
ably from 300 to 500°C. If the temperature is lower than
200°C, it becomes difficult to reactivate the catalyst. If
it is higher than 550°C, the catalyst is deteriorated.
[0027] In the second method, the temperature of the
fluorination of pentachloroacetone is preferably from
150 to 500°C, more preferably from 180 to 400°C, still
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more preferably from 200 to 300°C. If it is lower than
150°C, the reaction rate may become impractically slow.
If the temperature is too high, the reaction rate becomes
high. With this, however, there may be produced an ex-
cessively fluorinated compound such as pentafluoroac-
etone, and thus selectivity of 3,3-dichloro-1,1,1-trifluor-
oacetone may be lowered. Furthermore, the catalyst
may become too short in lifetime.
[0028] In the second method, the ratio by mol of pen-
tachloroacetone to hydrogen fluoride varies depending
on the reaction temperature. This ratio is preferably from
1:50 to 1:3, more preferably from 1:20 to 1:4, still more
preferably from 1:15 to 1:5. In order to obtain a high re-
action rate, it is preferred that the concentration of hy-
drogen fluoride is high in the reaction system, because
it is assumed that an equilibrium state exists among
3,3-dichloro-1,1,1-trifluoroacetone, its precursors, hy-
drogen fluoride and hydrogen chloride. If the amount of
hydrogen fluoride is too large in the second method, the
amount of the reaction product contained in the unit vol-
ume of the gas released from the reactor may become
small. Furthermore, it may become difficult to separate
the reaction product from a mixture of the reaction prod-
ucts and the unreacted hydrogen fluoride released from
the reactor. If the amount of hydrogen fluoride is too
small in the second method, conversion may become
low, thereby lowering yield of the reaction product. How-
ever, even if the amount of hydrogen fluoride is too much
or too little in the second method, that is not critical to
the fluorination of a large scale, because low-fluorinated
compounds, unreacted substances, and/or hydrogen
fluoride, which usually accompanies the reaction prod-
uct, is separated from the reaction product and is re-
used.
[0029] In the second method, the reaction pressure is
not particularly limited. It is preferably from 1 to 10 kg/
cm2 from the viewpoint of the selection of the reactor
material. It is preferable to select a reaction condition in
which pentachloroacetone, intermediate products and
hydrogen fluoride, which exist in the reaction system,
are not liquefied in the reaction system. The contact time
of the fluorination is preferably from 0.1 to 300 seconds,
more preferably from 1 to 60 seconds, still more prefer-
ably from 10 to 30 seconds.
[0030] The reactor's material used in the second
method is not particularly limited, as long as the reactor
has a sufficient heat resistance and a sufficient corro-
sion resistance against hydrogen fluoride, hydrogen
chloride and the like. It is preferably stainless steel,
Hastelloy, Monel metal or platinum, or a material lined
with one of these metals.
[0031] As mentioned above, a crude 3,3-dichloro-
1,1,1-trifluoroacetone used in the third method may be
the reaction products of the second method. The meth-
od for producing this crude 3,3-dichloro-1,1,1-trifluoro-
acetone is, however, not particularly limited. The crude
3,3-dichloro-1,1,1-trifluoroacetone may vary in the
types and the contents of impurities thereof, depending

on the manner of producing the same. The third method
of the present invention is not particularly limited by the
variation of the types and the contents of impurities of
the crude 3,3-dichloro-1,1,1-trifluoroacetone. In case
that the reaction products of the second method are
used as the crude 3,3-dichloro-1,1,1-trifluoroacetone of
the third method, it is preferable to remove an acid com-
ponent (e.g., hydrogen fluoride and hydrogen chloride)
from the crude 3,3-dichloro-1,1,1-trifluoroacetone, prior
to the distillation of the third method. Furthermore, it is
more preferable to remove therefrom certain compo-
nents that have boiling points relatively remote from that
of 3,3-dichloro-1,1,1-trifluoroacetone by a simple distil-
lation (e.g., flash distillation), prior to the distillation of
the third method. In particular, it is preferable to remove
therefrom chlorofluoroacetones having five halogen at-
oms and one hydrogen atom in the molecule, prior to
the distillation of the third method.
[0032] The distillation of the third method may be con-
ducted by a continuous operation, a batch operation, or
a half-batch operation by using a conventional facility.
The type of the distillation tower is not particularly limited
in the third method, and may be a packed tower, a plate
tower or a bubble-cap tower. In the third method, water
to be added to the crude 3,3-dichloro-1,1,1-trifluoroac-
etone is in an amount of preferably at least 2 moles per
mol of 3,3-dichloro-1,1,1-trifluoroacetone contained in
the crude 3,3-dichloro-1,1,1-trifluoroacetone. The upper
limit of the amount of this water is not particularly limited
and may be about 5 moles per mol thereof. The manner
of conducting the distillation of the third method may be
a conventional one.
[0033] As stated above, a flash distillation (prelimi-
nary distillation) may previously be conducted to remove
chlorofluoroacetones other than 3-chloro-1,1,1-trifluor-
oacetone and 3,3,3-trichloro-1,1,1-trifluoroacetone,
from the crude 3,3-dichloro-1,1,1-trifluoroacetone.
Then, the resultant crude 3,3-dichloro-1,1,1-trifluoroac-
etone may be subjected to the distillation of the third
method. During this distillation, 3-chloro-1,1,1-trifluoro-
acetone firstly distills out. Then, a component containing
3,3-dichloro-1,1,1-trifluoroacetone distills out at from
103 to 105°C under a pressure of 1 kg/cm2, preferably
at about 103.5°C. At this time, 3,3-dichloro-1,1,1-trif-
luoroacetone that is substantially free of other organic
matters is trapped in a receiver, together with water in
an amount of about 2 moles per mol of 3,3-dichloro-
1,1,1-trifluoroacetone. This 3,3-dichloro-1,1,1-trifluoro-
acetone trapped in the receiver may take a form of
3,3-dichloro-1,1,1-trifluoroacetone dihydrate or
3,3-dichloro-1,1,1-trifluoropropane-2,2-diol monohy-
drate. The distillation of the third method is not particu-
larly limited by which form 3,3-dichloro-1,1,1-trifluoroac-
etone takes, that is, 3,3-dichloro-1,1,1-trifluoroacetone
dihydrate, 3,3-dichloro-1,1,1-trifluoropropane-2,2-diol
monohydrate, or a hydrate having any number of water
molecule. When the distillation of the third method is
conducted, it is optional to add calcium chloride or boric
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acid to the distillation still. Water can be removed from
the 3,3-dichloro-1,1,1-trifluoroacetone obtained in the
third method by a conventional manner. For example,
water can easily be removed therefrom by contact with
a drying agent (e.g., concentrated sulfuric acid, phos-
phoric acid or phosphoric anhydride) at a temperature
of from about 25 to 150°C, thereby to obtain 3,3-dichlo-
ro-1,1,1-trifluoroacetone that is free of water. It should
be noted that a hydrate of 3,3-dichloro-1,1,1-trifluoroac-
etone also has advantageous uses similar to those of
3,3-dichloro-1,1,1-trifluoroacetone.
[0034] The following nonlimitative Example 1 is illus-
trative of the first aspect of the present invention.

EXAMPLE 1

[0035] In this example, 3,3-dichloro-1,1,1-trifluoroac-
etone was prepared from pentachloroacetone, as fol-
lows, in accordance with the first method of the present
invention.
[0036] At first, a 10-liter autoclave made of stainless
steel (SUS 316L) and equipped with a reflux condenser
and a stirrer was charged with 420 g of antimony pen-
tachloride (catalyst) and 3,500 g of hydrogen fluoride.
Then, stirring of the resultant mixture was started at
room temperature (about 15°C). After a lapse of 30 min-
utes, 5,400 g of pentachloroacetone was pressed into
the autoclave, when the autoclave's inside pressure in-
creased to 3 kg/cm2 due to the generation of hydrogen
chloride. Then, the temperature of the heating medium
of the autoclave was increased. With this, autoclave's
inside temperature reached about 80°C, and hydrogen
chloride was vigorously generated. When the auto-
clave's inside pressure reached 13 kg/cm2, it was start-
ed to remove hydrogen chloride from the autoclave
through the reflux condenser in order to maintain the re-
action pressure at 13 kg/cm2 during the reaction. Six
hours after the beginning of the reaction, the generation
of hydrogen chloride terminated, and the autoclave's in-
side pressure started to decrease. Upon this, the auto-
clave was cooled down, and at the same time the pres-
sure was decreased to atmospheric pressure. After
cooling of the autoclave, hydrogen fluoride was re-
moved from the autoclave by distillation by adjusting the
temperature of the reflux condenser to 20°C and by in-
creasing the autoclave's inside temperature to 50°C.
Then, the temperature of the heating medium of the
autoclave was increased to 120°C. Under this condition,
a flash distillation was conducted, while the effluent was
not allowed to flow through the reflux condenser. With
this, 2,650 g of an organic matter was obtained. By anal-
ysis with a gas chromatograph, it was found that this
organic matter contains 70.2 wt% of 3,3-dichloro-
1,1,1-trifluoroacetone, 8.5 wt% of 1-chloro-
1,3,3,3-tetrafluoroacetone, 3.5 wt% of 1,3-dichloro-
1,1,3-trifluoroacetone, 10.4 wt% of 1,3,3-trichloro-
1,1-difluoroacetone, and other substances.
[0037] The following nonlimitative Examples 2-5 are

illustrative of the first aspect of the present invention. In
these examples, 3,3-dichloro-1,1,1-trifluoroacetone
was prepared from pentachloroacetone, as follows, in
accordance with the second method of the present in-
vention.

EXAMPLE 2

[0038] In this example, the fluorination catalyst was
prepared as follows. At first, 400 g of an activated alu-
mina having a particle diameter of from 4 to 6 mm, KHS-
46 (trade name) of SUMITOMO CHEMICAL CO., LTD.,
was washed with water to remove a powder attached to
the surface of the activated alumina. Separately, 10%
hydrofluoric acid solution was prepared by dissolving
153 g of anhydrous hydrogen fluoride into 1,380 g of
water. Then, the hydrofluoric acid solution was gradually
poured on the activated alumina. After stirring, this mix-
ture was allowed to stand still for 3 hr. After that, the
activated alumina separated from the solution was
washed with water, then was separated from water by
filtration, and then was dried at 200°C for 2 hr in an elec-
tric furnace. Then, 400 cc of the dried activated alumina
was put into a stainless steel reaction tube having an
inner diameter of 4.2 cm and an axial length of 60 cm.
Then, this reaction tube was put into the electric furnace,
and then the electric furnace temperature was in-
creased to 200°C, while nitrogen gas was allowed to
flow through the reaction tube. After that, hydrogen flu-
oride gas together with nitrogen gas was allowed to flow
therethrough to treat the activated aluminum with hydro-
gen fluoride. As this treatment proceeded, the catalyst
temperature increased. In this treatment, flow rates of
nitrogen and hydrogen fluoride were respectively ad-
justed such that the catalyst temperature did not exceed
400°C. After this exothermic reaction of the activated
aluminum with hydrogen fluoride has finished, the reac-
tion tube was further kept in the electric furnace at 400
°C for 2 hr to prepare the fluorination catalyst.
[0039] Then, a cylindrical reaction tube for conducting
a gas phase reaction was charged with 400 g of the ob-
tained fluorination catalyst. This reaction tube was
equipped with an electric furnace and was made of
stainless steel (SUS316L) and had a diameter of 4.2 cm
and an axial length of 60 cm. The reaction tube temper-
ature was increased to 250°C, while nitrogen gas was
allowed to flow therethrough at a flow rate of about 1.2
liter per hour. Then, hydrogen fluoride gas was allowed
to flow therethrough at a flow rate of about 36 g/hr, to-
gether with nitrogen gas. Under this condition, the reac-
tion tube temperature was increased to 300°C and then
maintained at this temperature for 1 hr. Then, the reac-
tion tube temperature was lowered to 250 °C, and then
the reaction (fluorination) was started by supplying the
reaction tube with pentachloroacetone that had previ-
ously been vaporized, at a flow rate of 36 g/hr. Pen-
tachloroacetone in a total amount of 230 g was supplied
to the reaction tube. The reaction products (gas) re-
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leased from the reaction tube were collected by a trap
cooled in dry ice and acetone. With this, 130 g of an
organic matter was obtained. By analysis with a gas
chromatograph, it was found that this organic matter
contains 39.9 wt% of 3,3-dichloro-1,1,1-trifluoroace-
tone, 18.7 wt% of 1,3,3-trichloro-1,1-difluoroacetone,
and 10.3 wt% of 3-chloro-1,1,1-trifluoroacetone.

EXAMPLE 3

[0040] In this example, the reaction (fluorination) was
conducted in the same manner as that of Example 2 by
supplying the reaction tube with pentachloroacetone at
a flow rate of 36 g/hr. The reaction products (gas) re-
leased from the reaction tube were allowed to flow
through sodium fluoride pellets and then analyzed with
a gas chromatograph. When the content of 3,3-dichloro-
1,1,1-trifluoroacetone in the reaction products was
found to be less than 30 wt% by this analysis, the supply
of pentachloroacetone to the reaction tube was stopped.
Then, only hydrogen fluoride and nitrogen gases were
allowed to flow through the reaction tube for 1 hr. After
that, the supply of hydrogen fluoride and nitrogen gases
thereto was stopped. Then, the reaction tube tempera-
ture was increased to 390°C, while air was allowed to
flow through the reaction tube at a rate of 400 liter/hr.
This condition was maintained for 8 hr. Then, the reac-
tion tube temperature was decreased to 250°C, and hy-
drogen fluoride gas was allowed to flow therethrough at
a flow rate of about 36 g/hr, together with nitrogen gas
at a flow rate of about 1.2 liter/hr. Under this condition,
the reaction tube temperature was increased to 300°C,
and then maintained at this temperature for 1 hr. Then,
the reaction tube temperature was decreased to 250°C,
and then the reaction (fluorination) was started by sup-
plying the reaction tube with pentachloroacetone that
had previously been vaporized, at a flow rate of 36 g/hr,
while nitrogen and hydrogen fluoride gases were al-
lowed to flow through the reaction tube at flow rates of
1.2 liter/hr and 36 g/hr, respectively. Pentachloroace-
tone in a total amount of 593 g was supplied to the re-
action tube. The reaction products (gas) released from
the reaction tube were collected by a trap cooled in dry
ice and acetone. With this, 342 g of an organic matter
was obtained. By analysis with a gas chromatograph, it
was found that this organic matter contains 47.9 wt% of
3,3-dichloro-1,1,1-trifluoroacetone, 12.5 wt% of
1,3,3-trichloro-1,1-difluoroacetone, and 11.0 wt% of
3-chloro-1,1,1-trifluoroacetone.

EXAMPLE 4

[0041] In this example, the fluorination catalyst was
prepared as follows. At first, 2.7 liter of a CrCl3 aqueous
solution was prepared by dissolving 896 g of
CrCl3·6H2O into pure water. Into this solution, there was
immersed 400 g of the same granular activated alumina
as that of Example 2, and then this solution was allowed

to stand still for one day and one night. After that, the
activated alumina was separated from the solution by
filtration, and then was dried for one day and one night
at 100°C in a hot-air circulating type oven. The thus ob-
tained chromium-carried alumina was put into a cylin-
drical reaction tube that was equipped with an electric
furnace and was made of stainless steel (SUS316L) and
had a diameter of 4.2 cm and an axial length of 60 cm.
The reaction tube temperature was increased to 300°C,
while nitrogen gas was allowed to flow therethrough.
Then, at the time when a trace of water was not found
in the exit gas, it was started to allow hydrogen fluoride
to flow therethrough, together with nitrogen gas. Then,
hydrogen fluoride concentration of the mixture of hydro-
gen fluoride and nitrogen was gradually increased.
When a hot spot produced by fluorinating the chromium-
carried alumina reached the end of exit of the reaction
tube, the reaction tube temperature was further in-
creased to 450°C. Then, this condition was maintained
for 1 hr, thereby preparing the fluorination catalyst.
[0042] Then, the fluorination was conducted as fol-
lows. At first, a cylindrical reaction tube for conducting
a gas phase reaction was charged with 400 g of the
above-prepared fluorination catalyst. This reaction tube
was equipped with an electric furnace and was made of
stainless steel (SUS316L) and had a diameter of 4.2 cm
and an axial length of 60 cm. Then, the reaction tube
temperature was increased to 250°C, while nitrogen gas
was allowed to flow therethrough at a flow rate of about
1.2 liter/hr. Then, hydrogen fluoride gas was also al-
lowed to flow therethrough at a flow rate of about 36 g/
hr, together with nitrogen gas. Then, the reaction tube
temperature was increased to 300°C, and then this con-
dition was maintained for 1 hr. Then, the reaction tube
temperature was decreased to 260°C, and then the re-
action (fluorination) was started by supplying the reac-
tion tube with pentachloroacetone that had previously
been vaporized, at a flow rate of 36 g/hr, with nitrogen
gas at a flow rate of 1.2 liter/hr and with hydrogen fluo-
ride at a flow rate of 36 g/hr. Pentachloroacetone in a
total amount of 230 g was supplied to the reaction tube.
The reaction products (gas) released from the reaction
tube were collected by a trap cooled in dry ice and ac-
etone. With this, 130 g of an organic matter was ob-
tained. By analysis with a gas chromatograph, it was
found that this organic matter contains 34.0 wt% of
3,3-dichloro-1,1,1-trifluoroacetone, 9.7 wt% of
1,3,3-trichloro-1,1-difluoroacetone, and 14.5 wt% of
3-chloro-1,1,1-trifluoroacetone.

EXAMPLE 5

[0043] In this example, the fluorination catalyst was
prepared as follows. At first, 500 ml of a Fe(NO3)3 aque-
ous solution was prepared by dissolving 145 g of Fe
(NO3)3·6H2O into pure water. Into this solution, there
was immersed 500 g of a fluorinated alumina prepared
by the same treatment as that of Example 2, and then
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this solution was allowed to stand still for one day and
one night. After that, the fluorinated alumina was sepa-
rated from the solution by filtration, and then was dried
for one day and one night at 100 °C in a hot-air circulat-
ing type oven. The thus obtained iron-carried fluorinated
alumina was put into a cylindrical reaction tube that was
the same as that of Example 4. The reaction tube tem-
perature was increased to 300°C, while nitrogen gas
was allowed to flow therethrough. Then, at the time
when a trace of water was not found in the exit gas, it
was started to allow hydrogen fluoride to flow there-
through, together with nitrogen gas. Then, hydrogen flu-
oride concentration of the mixture of hydrogen fluoride
and nitrogen was gradually increased. When a hot spot
produced by fluorinating the iron-carried fluorinated alu-
mina reached the end of exit of the reaction tube, this
condition was maintained for 1 hr, thereby preparing the
fluorination catalyst.
[0044] Then, the fluorination was conducted as fol-
lows. At first, a cylindrical reaction tube for conducting
a gas phase reaction that was the same as that of Ex-
ample 4 was charged with 400 g of the above-prepared
fluorination catalyst. Then, the reaction tube tempera-
ture was increased to 250°C, while nitrogen gas was
allowed to flow therethrough at a flow rate of about 1.2
liter/hr. Then, hydrogen fluoride gas was also allowed to
flow therethrough at a flow rate of about 36 g/hr, together
with nitrogen gas. Then, the reaction tube temperature
was increased to 300°C, and then this condition was
maintained for 1 hr. Then, the reaction tube temperature
was decreased to 280°C, and then the reaction (fluori-
nation) was started by supplying the reaction tube with
pentachloroacetone that had previously been vapor-
ized, at a flow rate of 36 g/hr, with nitrogen gas at a flow
rate of 1.2 liter/hr and with hydrogen fluoride at a flow
rate of 36 g/hr. Pentachloroacetone in a total amount of
230 g was supplied to the reaction tube. The reaction
products (gas) released from the reaction tube were col-
lected by a trap cooled in dry ice and acetone. With this,
125 g of an organic matter was obtained. By analysis
with a gas chromatograph, it was found that this organic
matter contains 55.0 wt% of 3,3-dichloro-1,1,1-trifluoro-
acetone, 5.3 wt% of 3,3,3-trichloro-1,1,1-trifluoroace-
tone, and 17.3 wt% of 3-chloro-1,1,1-trifluoroacetone.
[0045] The following nonlimitative Example 6 is illus-
trative of the second aspect of the present invention.

EXAMPLE 6

[0046] At first, the fluorination catalyst was prepared
in the same manner as that of Example 2. Then, a cy-
lindrical reaction tube that was the same as that of Ex-
ample 2 was charged with 400 g of the obtained fluori-
nation catalyst. Then, the same operations as those of
Example 2 were conducted until the reaction (fluorina-
tion) was started by supplying the reaction tube with
pentachloroacetone that had previously been vapor-
ized, at a flow rate of 36 g/hr. While pentachloroacetone

was supplied to the reaction tube during the reaction,
the reaction products (gas) released from the reaction
tube were collected by a trap cooled in dry ice and ac-
etone. When the total amount of pentachloroacetone
supplied to the reaction tube became 400 g, the supply
of pentachloroacetone thereto was stopped. Then, only
hydrogen fluoride and nitrogen gases were allowed to
flow through the reaction tube for 1 hr. Then, the reaction
tube temperature was increased to 390°C, while air was
allowed to flow through the reaction tube at a rate of 400
liter/hr. This condition was maintained for 8 hr. Then, the
reaction tube temperature was decreased to 250°C, and
hydrogen fluoride gas was allowed to flow therethrough
at a flow rate of about 36 g/hr, together with nitrogen gas
at a flow rate of about 1.2 liter/hr. Under this condition,
the reaction tube temperature was increased to 300°C,
and then maintained at this temperature for 1 hr. Then,
the reaction tube temperature was decreased to 250°C,
and then the reaction (fluorination) was resumed by sup-
plying the reaction tube with pentachloroacetone that
had previously been vaporized, at a flow rate of 36 g/hr,
while nitrogen and hydrogen fluoride gases were al-
lowed to flow through the reaction tube at flow rates of
1.2 liter/hr and 36 g/hr, respectively. While pentachloro-
acetone was supplied to the reaction tube during the re-
action, the reaction products (gas) released from the re-
action tube were collected by a trap cooled in dry ice
and acetone. When the total amount of pentachloroac-
etone supplied to the reaction tube became 600 g after
resumption of the reaction, the supply of pentachloro-
acetone thereto was stopped. Then, only hydrogen flu-
oride and nitrogen gases were allowed to flow through
the reaction tube for 1 hr. Then, the reaction tube tem-
perature was increased to 390°C, while air was allowed
to flow through the reaction tube at a rate of 400 liter/hr.
This condition was maintained for 8 hr. Then, the reac-
tion tube temperature was decreased to 250°C, and hy-
drogen fluoride gas was allowed to flow therethrough at
a flow rate of about 36 g/hr, together with nitrogen gas
at a flow rate of about 1.2 liter/hr. Under this condition,
the reaction tube temperature was increased to 300°C,
and then maintained at this temperature for 1 hr. Then,
the reaction tube temperature was decreased to 250°C,
and then the reaction (fluorination) was resumed by sup-
plying the reaction tube with pentachloroacetone that
had previously been vaporized, at a flow rate of 36 g/hr,
while nitrogen and hydrogen fluoride gases were al-
lowed to flow through the reaction tube at flow rates of
1.2 liter/hr and 36 g/hr, respectively. While pentachloro-
acetone was supplied to the reaction tube during the re-
action, the reaction products (gas) released from the re-
action tube were collected by a trap cooled in dry ice
and acetone. When the total amount of pentachloroac-
etone supplied to the reaction tube became 600 g after
resumption of the reaction, the supply of pentachloro-
acetone thereto was stopped. The total of a recovered
organic matter was in an amount of 928 g. By analysis
with a gas chromatograph, it was found that this organic
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matter contains 46.2 wt% of 3,3-dichloro-1,1,1-trifluoro-
acetone, 11.3 wt% of 1,3,3-trichloro-1,1-difluoroace-
tone, 10.7 wt% of 3-chloro-1,1,1-trifluoroacetone, and
8.6 wt% of 3,3,3-trichloro-1,1,1-trifluoroacetone.
[0047] The obtained organic matter in an amount of
928 g was subjected to a simple distillation (preliminary
distillation). With this, there was obtained 568 g of an
effluent that was in the form of liquid and had a boiling
point of from about 70 to 80°C. By analysis with a gas
chromatograph, it was found that this effluent contains
70.4 wt% of 3,3-dichloro-1,1,1-trifluoroacetone, 21.7
wt% of 3-chloro-1,1,1-trifluoroacetone, and 5.9 wt% of
3,3,3-trichloro-1,1,1-trifluoroacetone.
[0048] Then, a distillation still equipped with a reflux
tower having a diameter of 22 mm and an axial length
of 270 mm and previously packed with a stainless steel
packing, HELIPACK No. 1 (1.5 3 2 mm), a trade name
of Tokyo Tokushu Kana-ami Co., was charged with 35
g of water and 202 g of the effluent obtained by the pre-
liminary distillation. When the distillation still was heat-
ed, reflux has started. Then, 149 g of a main effluent
was obtained at 103.5°C after obtaining effluents at
about 70°C and about 85°C. Then, the same volume of
concentrated sulfuric acid was added to this main efflu-
ent, and the resultant mixture was vigorously shaken to
remove water therefrom at room temperature. After that,
the mixture separated into an upper organic layer and
a lower water layer. The upper organic layer was found
to be in an amount of 125.0 g and contain by analysis
with a gas chromatograph 96.3 wt% of 3,3-dichloro-
1,1,1-trifluoroacetone, 0.8 wt% of 3-chloro-1,1,1-trif-
luoroacetone, and 2.6 wt% of 3,3,3-trichloro-1,1,1-trif-
luoroacetone. The upper organic layer after the water
removal was analyzed with respect to 1H-NMR and 13C-
NMR, and the results are as follows.

[0049] The above main effluent before the water re-
moval was also analyzed with respect to 1H-NMR
and 13C-NMR, and the results are as follows.

1H-NMR CHCl2 6.35 (s)
C(OH) -
H2O -

13C-NMR CF3 115.05 (q, 292Hz)
CO 178.27 (q, 37.1 Hz)
C(OH)2 -
CHCl2 63.88 (s)

1H-NMR CHCl2 5.92 (s)
C(OH)2 4.20 (bs)
H2O 1.80 (bs)

13C-NMR CF3 121.68 (q, 288Hz)
CO -
C(OH)2 93.44 (q, 31.1Hz)
CHCl2 71.65 (s)

-
2

COMPARATIVE EXAMPLE

[0050] In this Comparative Example, water was omit-
ted in the distillation, in contrast with Example 5. In fact,
a distillation apparatus that was the same as that of Ex-
ample 5 was charged with 326 g of the effluent obtained
by the preliminary distillation of Example 5. When the
distillation still was heated, reflux has started. Then,
56.5 g of a main effluent was obtained at about 75°C
after obtaining effluents at about 70°C. By analysis with
a gas chromatograph, it was found that this main effluent
contains 91.0 wt% of 3,3-dichloro-1,1,1-trifluoroace-
tone, 4.9 wt% of 3-chloro-1,1,1-trifluoroacetone, and 4.7
wt% of 3,3,3-trichloro-1,1,1-trifluoroacetone.

Claims

1. A method for producing 3,3-dichloro-1,1,1-trifluoro-
acetone, said method comprising a step of fluorinat-
ing pentachloroacetone by hydrogen fluoride in the
presence of a fluorination catalyst.

2. A method according to claim 1, wherein the step is
conducted in a liquid phase in the presence of said
fluorination catalyst that is an antimony compound.

3. A method according to claim 2, wherein said anti-
mony compound is at least one compound selected
from the group consisting of antimony pentachlo-
ride, antimony pentabromide, antimony pentaio-
dide, antimony pentafluoride, antimony trichloride,
antimony tribromide, antimony triiodide, and anti-
mony trifluoride.

4. A method according to claim 3, wherein said anti-
mony compound is at least one of antimony pen-
tachloride and antimony trichloride.

5. A method according to claim 2, wherein said anti-
mony compound is in an amount of from 0.1 to 50
moles per 100 moles of said pentachloroacetone.

6. A method according to claim 2, wherein said step
is conducted at a temperature of from 30 to 200°C
under a pressure of from 1.0 to 100.0 kg/cm2.

7. A method according to claim 2, wherein said hydro-
gen fluoride is in an amount of from 3 to 50 moles
per mol of said pentachloroacetone.

8. A method according to claim 2, wherein said step
is conducted in the presence of a solvent which is
at least one of 1,3-bistrifluoromethylbenzene and
2,4-dichloro-1-trifluoromethylbenzene.

9. A method according to claim 1, wherein the step is
conducted in a gas phase in the presence of said
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fluorination catalyst.

10. A method according to claim 9, wherein said fluor-
ination catalyst is a fluorinated alumina.

11. A method according to claim 9, wherein said fluor-
ination catalyst is at least one compound of at least
one metal selected from the group consisting of alu-
minum, chromium, manganese, nickel, cobalt, and
iron.

12. A method according to claim 11, wherein said at
least one compound is selected from the group con-
sisting of oxides, fluorides, chlorides, fluorochlo-
rides, oxyfluorides, oxychlorides, and oxyfluoro-
chlorides.

13. A method according to claim 11, wherein said at
least one compound is carried on a carrier.

14. A method according to claim 13, wherein said car-
rier is at least one selected from the group consist-
ing of aluminum oxides, aluminum fluorides, alumi-
num chlorides, aluminum fluorochlorides, alumi-
num oxyfluorides, aluminum oxychlorides, alumi-
num oxyfluorochlorides, and activated carbon.

15. A method according to claim 13, wherein said at
least one compound is in an amount of from 0.1 to
100 parts by weight per 100 parts by weight of said
carrier.

16. A method according to claim 9, wherein said step
is conducted at a temperature of from 150 to 500°C.

17. A method according to claim 9, wherein, prior to
said step, the fluorination catalyst is treated with a
fluorine-containing compound at a temperature that
is not lower than a reaction temperature of said
step.

18. A method according to claim 17, wherein said fluo-
rine-containing compound is at least one compound
selected from the group consisting of hydrogen flu-
oride, fluorohydrocarbons, and fluorochlorohydro-
carbons.

19. A method according to claim 9, wherein a molar ra-
tio of said pentachloroacetone to said hydrogen flu-
oride is from 1:50 to 1:3.

20. A method according to claim 9, wherein said step
is conducted under a pressure of from 1 to 10 kg/
cm2.

21. A method according to claim 1, wherein a crude
3,3-dichloro-1,1,1-trifluoroacetone produced by
said step is purified by a distillation in the presence

of water, thereby to produce 3,3-dichloro-1,1,1-trif-
luoroacetone which is substantially free of organic
matters other than 3,3-dichloro-1,1,1-trifluoroace-
tone.

22. A method according to claim 21, wherein said water
is in an amount of from 2 to 5 moles per mol of
3,3-dichloro-1,1,1-trifluoroacetone contained in
said crude 3,3-dichloro-1,1,1-trifluoroacetone.

23. A method according to claim 21, wherein said crude
3,3-dichloro-1,1,1-trifluoroacetone comprises a first
impurity that is at least one of 3-chloro-1,1,1-trifluor-
oacetone and 3,3,3-trichloro-1,1,1-trifluoroace-
tone, said first impurity being removed from said
crude 3,3-dichloro-1,1,1-trifluoroacetone by said
distillation.

24. A method according to claim 23, wherein, prior to
said distillation, said crude 3,3-dichloro-1,1,1-trif-
luoroacetone is subjected to a preliminary distilla-
tion, thereby to remove from said crude 3,3-dichlo-
ro-1,1,1-trifluoroacetone a second impurity that is
different from said first impurity.

25. A method according to claim 24, wherein said sec-
ond impurity is a chlorofluoroacetone having five
halogen atoms and one hydrogen atom in the mol-
ecule.

26. A method for producing 3,3-dichloro-1,1,1-trifluoro-
acetone, said method comprising a step of purifying
a crude 3,3-dichloro-1,1,1-trifluoroacetone by a dis-
tillation in the presence of water, thereby to produce
3,3-dichloro-1,1,1-trifluoroacetone which is sub-
stantially free of organic matters other than said
3,3-dichloro-1,1,1-trifluoroacetone.

27. A method according to claim 26, wherein said
3,3-dichloro-1,1,1-trifluoroacetone is recovered as
an effluent having a boiling point of from 103 to
105°C under a pressure of about 1 kg/cm2.

28. A method according to claim 26, wherein said water
is in an amount of from 2 to 5 moles per mol of
3,3-dichloro-1,1,1-trifluoroacetone contained in
said crude 3,3-dichloro-1,1,1-trifluoroacetone.

29. A method according to claim 26, wherein said crude
3,3-dichloro-1,1,1-trifluoroacetone comprises a first
impurity that is at least one of 3-chloro-1,1,1-trifluor-
oacetone and 3,3,3-trichloro-1,1,1-trifluoroace-
tone, said first impurity being removed from said
crude 3,3-dichloro-1,1,1-trifluoroacetone by said
distillation.

30. A method according to claim 29, wherein, prior to
said distillation, said crude 3,3-dichloro-1,1,1-trif-
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luoroacetone is subjected to a preliminary distilla-
tion, thereby to remove from said crude 3,3-dichlo-
ro-1,1,1-trifluoroacetone a second impurity that is
different from said first impurity.

31. A method according to claim 30, wherein said sec-
ond impurity is a chlorofluoroacetone having five
halogen atoms and one hydrogen atom in the mol-
ecule.

Patentansprüche

1. Verfahren zur Herstellung von 3,3-Dichlor-
1,1,1-trifluoraceton, wobei das Verfahren einen
Fluorierungsschritt von Pentachloraceton mit Fluor-
wasserstoff in Gegenwart eines Fluorierungskata-
lysators aufweist.

2. Verfahren nach Anspruch 1, bei dem der Schritt in
einer flüssigen Phase in Gegenwart des Fluorie-
rungskatalysators, der eine Antimonverbindung ist,
durchgeführt wird.

3. Verfahren nach Anspruch 2, bei dem die Antimon-
verbindung wenigstens eine Verbindung ist, die aus
der Gruppe Antimonpentachlorid, Antimonpen-
tabromid, Antimonpentaiodid, Antimonpentafluorid,
Antimontrichlorid, Antimontribromid, Antimontri-
iodid und Antimontrifluorid ausgewählt ist.

4. Verfahren nach Anspruch 3, bei dem die Antimon-
verbindung Antimonpentachlorid und/oder Anti-
montrichlorid ist.

5. Verfahren nach Anspruch 2, bei dem die Antimon-
verbindung in einer Menge von 0,1 bis 50 mol pro
100 mol Pentachloraceton anwesend ist.

6. Verfahren nach Anspruch 2, bei dem der Schritt bei
einer Temperatur von 30 bis 200°C unter einem
Druck von 1,0 bis 100,0 kg/cm2 durchgeführt wird.

7. Verfahren nach Anspruch 2, bei dem der Fluorwas-
serstoff in einer Menge von 3 bis 50 mol pro mol
Pentachloraceton anwesend ist.

8. Verfahren nach Anspruch 2, bei dem der Schritt in
Gegenwart eines Lösemittels durchgeführt wird,
das 1,3-Bis-trifluormethylbenzol und/oder 2,4-Dich-
lor-1-trifluormethylbenzol ist.

9. Verfahren nach Anspruch 1, bei dem der Schritt in
einer Gasphase in Gegenwart des Fluorierungska-
talysators durchgeführt wird.

10. Verfahren nach Anspruch 9, bei dem der Fluorie-
rungskatalysator fluoriertes Aluminiumoxid ist.

11. Verfahren nach Anspruch 9, bei dem der Fluorie-
rungskatalysator wenigstens eine Verbindung ei-
nes Metalls ist, das aus der Gruppe Aluminium,
Chrom, Mangan, Nickel, Cobalt und Eisen ausge-
wählt ist.

12. Verfahren nach Anspruch 11, bei dem die wenig-
stens eine Verbindung aus der Gruppe Oxide, Fluo-
ride, Chloride, Fluorchloride, Oxyfluoride, Oxychlo-
ride und Oxyfluorchloride ausgewählt ist.

13. Verfahren nach Anspruch 11, bei dem die wenig-
stens eine Verbindung auf einem Träger vorliegt.

14. Verfahren nach Anspruch 13, bei dem der Träger
wenigstens einer ist, der aus der Gruppe Alumini-
umoxide, Aluminiumfluoride, Aluminiumchloride,
Aluminiumfluorchloride, Aluminiumoxyfluoride,
Aluminiumoxychloride, Aluminiumoxyfluorchloride
und aktiviertem Kohlenstoff ausgewählt ist.

15. Verfahren nach Anspruch 13, bei dem die wenig-
stens eine Verbindung in einer Menge von 0,1 bis
100 Gewichtsteile je 100 Gewichtsteile Träger vor-
liegt.

16. Verfahren nach Anspruch 9, bei dem der Schritt bei
einer Temperatur von 150 bis 500°C durchgeführt
wird.

17. Verfahren nach Anspruch 9, bei dem der Fluorie-
rungskatalysator vor dem Schritt mit einer fluorhal-
tigen Verbindung bei einer Temperatur behandelt
wird, die nicht niedriger als die Reaktionstempera-
tur des Schrittes ist.

18. Verfahren nach Anspruch 17, bei dem die fluorhal-
tige Verbindung wenigstens eine Verbindung ist, die
aus der Gruppe Fluorwasserstoff, Fluorkohlenwas-
serstoffe und Fluorchlorkohlenstoffe ausgewählt
ist.

19. Verfahren nach Anspruch 9, bei dem das Molver-
hältnis von Pentachloraceton zu dem Fluorwasser-
stoff 1:50 bis 1:3 beträgt.

20. Verfahren nach Anspruch 9, bei dem der Schritt un-
ter einem Druck von 1 bis 10 kg/cm2 durchgeführt
wird.

21. Verfahren nach Anspruch 1, bei dem ein rohes
durch den Schritt hergestelltes 3,3-Dichlor-
1,1,1-trifluoraceton durch Destillation in Gegenwart
von Wasser gereinigt wird, wodurch 3,3-Dichlor-
1,1,1-trifluoraceton hergestellt wird, das im wesent-
lichen frei von anderen organischen Stoffen als
3,3-Dichlor-1,1,1-trifluoraceton ist.
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22. Verfahren nach Anspruch 21, bei dem das Wasser
in einer Menge von 2 bis 5 mol pro mol 3,3-Dichlor-
1,1,1-trifluoraceton vorliegt, das in dem rohen
3,3-Dichlor-1,1,1-trifluoraceton enthalten ist.

23. Verfahren nach Anspruch 21, bei dem das rohe
3,3-Dichlor-1,1,1-trifluoraceton eine erste Verunrei-
nigung enthält, die 3-Chlor-1,1,1-trifluoraceton und/
oder 3,3,3-Trichlor-1,1,1-trifluoraceton ist, wobei
die erste Verunreinigung aus dem rohen 3,3-Dich-
lor-1,1,1-trifluoraceton durch die Destillation ent-
fernt wird

24. Verfahren nach Anspruch 23, bei dem das rohe
3,3-Dichlor-1,1,1-trifluoraceton vor der Destillation
einer Vordestillation unterworfen wird, um dadurch
aus dem rohen 3,3-Dichlor-1,1,1-trifluoraceton eine
zweite Verunreinigung zu entfernen, die sich von
der ersten Verunreinigung unterscheidet.

25. Verfahren nach Anspruch 24, bei dem die zweite
Verunreinigung ein Chlorfluoraceton ist, das fünf
Halogenatome und ein Wasserstoffatom im Molekül
enthält.

26. Verfahren zur Herstellung von 3,3-Dichlor-
1,1,1-trifluoraceton, wobei das Verfahren einen
Schritt zur Reinigung eines rohen 3,3-Dichlor-
1,1,1-trifluoracetons in Gegen- von Wasser auf-
weist, um dadurch 3,3-Dichlor-1,1,1-trifluoraceton
herzustellen, das im wesentlichen frei von anderen
organischen Stoffen als 3,3-Dichlor-1,1,1-trifluora-
ceton ist.

27. Verfahren nach Anspruch 26, bei dem das 3,3-Di-
chlor-1,1,1-trifluoraceton als Destillat mit einem
Siedepunkt von 103 bis 105°C unter einem Druck
von etwa 1 kg/cm2 wiedergewonnen wird.

28. Verfahren nach Anspruch 26, bei dem das Wasser
in einer Menge von 2 bis 5 mol pro mol 3,3-Dichlor-
1,1,1-trifluoraceton, das im rohen 3,3-Dichlor-
1,1,1-trifluoraceton enthalten ist, vorliegt.

29. Verfahren nach Anspruch 26, bei dem das rohe
3,3-Dichlor-1,1,1-trifluoraceton eine erste Verunrei-
nigung enthält, die 3-Chlor-1,1,1-trifluoraceton und/
oder 3,3,3-Trichlor-1,1,1-trifluoraceton ist, wobei
die erste Verunreinigung aus dem rohen 3,3-Dich-
lor-1,1,1-trifluoraceton durch die Destillation ent-
fernt wird.

30. Verfahren nach Anspruch 29, bei dem das rohe
3,3-Dichlor-1,1,1-trifluoraceton vor der Destillation
einer Vordestillation unterworfen wird, um dadurch
aus dem rohen 3,3-Dichlor-1,1,1-trifluoraceton eine
zweite Verunreinigung zu entfernen, die sich von
der ersten Verunreinigung unterscheidet.

31. Verfahren nach Anspruch 30, bei dem die zweite
Verunreinigung ein Chlorfluoraceton ist, das fünf
Halogenatome und ein Wasserstoffatom im Molekül
enthält.

Revendications

1. Méthode de production de 3,3-dichloro-1,1,1-tri-
fluoroacétone, ladite méthode comprenant une éta-
pe de fluoration de pentachloroacétone par du fluo-
rure d'hydrogène en présence d'un catalyseur de
fluoration.

2. Méthode selon la revendication 1, où l'étape est en-
treprise dans une phase liquide en présence dudit
catalyseur de fluoration qui est un composé d'anti-
moine.

3. Méthode selon la revendication 2, où ledit composé
d'antimoine est au moins un composé sélectionné
dans le groupe consistant en pentachlorure d'anti-
moine, pentabromure d'antimoine, pentaiodure
d'antimoine, pentafluorure d'antimoine, trichlorure
d'antimoine, tribromure d'antimoine, triiodure d'an-
timoine, et trifluorure d'antimoine.

4. Méthode selon la revendication 3, où ledit composé
d'antimoine est au moins l'un du pentachlorure
d'antimoine et du trichlorure d'antimoine.

5. Méthode selon la revendication 2, où ledit composé
d'antimoine est en une quantité de 0,1 à 50 moles
pour 100 moles de ladite pentachloroacétone.

6. Méthode selon la revendication 2, où ladite étape
est entreprise à une température de 30 à 200°C
sous une pression de 1,0 à 100,0 kg/cm2.

7. Méthode selon la revendication 2, où ledit fluorure
d'hydrogène est en une quantité de 3 à 50 moles
par mole de ladite pentachloroacétone.

8. Méthode selon la revendication 2, où ladite étape
est entreprise en présence d'un solvant qui est au
moins l'un du 1,3-bistrifluorométhylbenzène et du
2,4-dichloro-1-trifluorométhylbenzène.

9. Méthode selon la revendication 1, où l'étape est en-
treprise en phase gazeuse en présence dudit cata-
lyseur de fluoration.

10. Méthode selon la revendication 9, où ledit cataly-
seur de fluoration est une alumine fluorée.

11. Méthode selon la revendication 9, où ledit cataly-
seur de fluoration est au moins un composé d'au
moins un métal sélectionné dans le groupe consis-
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tant en aluminium, chrome, manganèse, nickel, co-
balt, et fer.

12. Méthode selon la revendication 11, où ledit au
moins un composé est sélectionné dans le groupe
consistant en oxydes, fluorures, chlorures, fluoro-
chlorures, oxyfluorures, oxychlorures, et oxyfluoro-
chlorures.

13. Méthode selon la revendication 11, où ledit au
moins un composé est porté sur un support.

14. Méthode selon la revendication 13, où ledit support
en est au moins un sélectionné dans le groupe con-
sistant en oxydes d'aluminium, fluorures d'alumi-
nium, chlorures d'aluminium, fluorochlorures d'alu-
minium, oxyfluorures d'aluminium, oxychlorures
d'aluminium, oxyfluorochlorures d'aluminium et
charbon activé.

15. Méthode selon la revendication 13, où ledit au
moins un composé est en une quantité de 0,1 à 100
parties en poids pour 100 parties en poids dudit
support.

16. Méthode selon la revendication 9, où ladite étape
est entreprise à une température de 150 à 500°C.

17. Méthode selon la revendication 9, où, avant ladite
étape, le catalyseur de fluoration est traité avec un
composé contenant du fluor à une température qui
n'est pas inférieure à une température de réaction
de ladite étape.

18. Méthode selon la revendication 17, où ledit compo-
sé contenant du fluor est au moins un composé sé-
lectionné dans le groupe consistant en fluorure
d'hydrogène, fluorohydrocarbures, et fluorochloro-
hydrocarbures.

19. Méthode selon la revendication 9, où un rapport
molaire de ladite pentachloroacétone audit fluorure
d'hydrogène est de 1:50 à 1:3.

20. Méthode selon la revendication 9, où ladite étape
est entreprise sous une pression de 1 à 10kg/cm2.

21. Méthode selon la revendication 1, où une 3,3-di-
chloro-1,1,1-trifluoroacétone brute produite par la-
dite étape est purifiée par une distillation en présen-
ce d'eau pour ainsi produire de la 3,3-dichloro-
1,1,1-trifluoroacétone qui est sensiblement exemp-
te de matières organiques autres que la 3,3-di-
chloro-1,1,1-trifluoroacétone.

22. Méthode selon la revendication 21, où ladite eau
est en une quantité de 2 à 5 moles par mole de
3,3-dichloro-1,1,1-trifluoroacétone contenue dans

ladite 3,3-dichloro-1,1,1-trifluoroacétone brute.

23. Méthode selon la revendication 21, où ladite 3,3-di-
chloro-1,1,1-trifluoroacétone brute comprend une
première impureté qui est au moins l'une de la
3-chloro-1,1,1-trifluoroacétone et de la 3,3,3-tri-
chloro-1,1,1-trifluoroacétone, ladite première impu-
reté étant éliminée de ladite 3,3-dichloro-1,1,1-tri-
fluoroacétone brute par ladite distillation.

24. Méthode selon la revendication 23, où, avant ladite
distillation, ladite 3,3-dichloro-1,1,1-trifluoroacéto-
ne brute est soumise à une distillation préliminaire
pour ainsi éliminer de ladite 3,3-dichloro-1,1,1-tri-
fluoroacétone brute, une seconde impureté qui est
différente de ladite première impureté.

25. Méthode selon la revendication 24, où ladite secon-
de impureté est une chlorofluoroacétone ayant cinq
atomes d'halogène et un atome d'hydrogène dans
la molécule.

26. Méthode de production de 3,3-dichloro-1,1,1-tri-
fluoroacétone, ladite méthode comprenant une éta-
pe de purifier une 3,3-dichloro-1,1,1-trifluoroacéto-
ne brute par une distillation en présence d'eau pour
ainsi produire de la 3,3-dichloro-1,1,1-trifluoroacé-
tone qui est sensiblement exempte de matières or-
ganiques autres que ladite 3,3-dichloro-1,1,1-tri-
fluoroacétone.

27. Méthode selon la revendication 26, où ladite 3,3-di-
chloro-1,1,1-trifluoroacétone est récupérée en tant
qu'effluent ayant un point d'ébullition de 103 à
105°C sous une pression d'environ 1 kg/cm2.

28. Méthode selon la revendication 26, où ladite eau
est en une quantité de 2 à 5 moles par mole de
3,3-dichloro-1,1,1-trifluoroacétone contenue dans
ladite 3,3-dichloro-1,1,1-trifluoroacétone brute.

29. Méthode selon la revendication 26, où ladite 3,3-di-
chloro-1,1,1-trifluoroacétone brute comprend une
première impureté qui est au moins l'une de
3-chloro-1,1,1-trifluoroacétone et 3,3,3-trichloro-
1,1,1-trifluoroacétone, ladite première impureté
étant éliminée de ladite 3,3-dichloro-1,1,1-trifluo-
roacétone brute par ladite distillation.

30. Méthode selon la revendication 29, où, avant ladite
distillation, ladite 3,3-dichloro-1,1,1-trifluoroacéto-
ne brute est soumise à une distillation préliminaire,
pour ainsi éliminer de ladite 3,3-dichloro-1,1,1-tri-
fluoroacétone brute une seconde impureté qui est
différente de ladite première impureté.

31. Méthode selon la revendication 30, où ladite secon-
de impureté est une chlorofluoroacétone ayant cinq
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atomes d'halogène et un atome d'hydrogène dans
la molécule.
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